Background: Synovial cysts of the temporomandibular joint are rare and treatment is based on consensus from cases reporting unilateral successful outcomes. A patient with a synovial cyst is presented, treated with successful surgical excision of the cyst, but without remission of joint symptoms. Furthermore, the case is supplemented by a critical, literature review. Methods: This case report deals with a patient with a synovial cyst that presented with temporomandibular joint (TMJ) pain and reduced mouth opening. Magnetic resonance imaging verified a TMJ cyst. Results: Surgical excision removed the synovial cyst, and the patient was followed-up for 4 years, with no recurrence of the cyst. Despite successful excision of the cyst, the symptoms did not subside, and the patient is still in treatment. The critical, literature review found 23 case reports describing 24 synovial cysts. In addition, 4 cases were included as their synovial cysts were erroneously described as ganglion cysts. In 4 cases, histological diagnosis could not be confirmed, and they were excluded. All cases described treatment by surgical excision without recurrence. The reported median follow-up was 10 months and postoperative TMJ symptoms were rarely examined or described.
INTRODUCTION
Synovial cysts are true synovial-lined cysts arising from displaced or herniated synovial lining, which may communicate with the joint cavity. Synovial cysts are associated with primary traumatic or inflammatory processes and may be caused by increased intraarticular pressure [1] [2] [3] . Ganglion cysts are pseudocysts formed by a fibrous connective tissue wall and myxoide degenerative changes without synovial cell lining or connection with the joint cavity [2] . The degeneration of connective tissue is caused by irritation or chronic damage to mesenchymal cells or fibroblasts, inducing production of excessive mucin [3] . Ganglion and synovial cysts are expansile, fluid-filled lesions of the joint, located mainly in periarticular areas of the wrist, knee or ankle [2] , and rarely in the temporomandibular joint (TMJ). A clear distinction between these two entities is rarely made in publications [2] . Synovial cysts are indistinguishable from ganglion cysts, both clinically and radiographically [4] , so exact diagnosis must be confirmed by histological analysis, confirming the presence of a synovial lining [2] . The condition is often associated with pain and sparse clinical findings. We present a case of a histologically confirmed TMJ synovial cyst with 4 years' follow-up. Furthermore, we present a critical review of the literature regarding the diagnosis, treatment and recurrence of synovial cysts.
CASE DESCRIPTION AND RESULTS
On the 2 nd of May, 2011, a 52-year-old female was referred to the Department of Oral and Maxillofacial Surgery, Odense University Hospital, Odense, Denmark, after conservative treatment failed to relieve the patient's temporomandibular pain. The patient had no history of traumatic injury but presented with severe TMJ pain. The patient experienced pain from the left TMJ (visual analogue scale [VAS] score of 5 -9) that extended to the left eye accompanied by daily migraine symptoms. The pain was treated with tramadol and paracetamol daily. The masticatory muscles were strained and tender upon palpation. The patient had a maximal mouth opening of 45 mm with pain during the entire movement and crepitus from the left joint and clicking from the right joint. Oral examination revealed no pathologic changes and normal occlusion. Computed tomography showed irregular bony surfaces with subchondral cysts in the mandibular condyles, most prominent in the left condyle. Magnetic resonance imaging (MRI) showed a cystlike structure, 9 mm in diameter, in front of the left auditory meatus and distal to the collum mandibulae ( Figure 1 ). No degenerative changes were described. Bilateral arthroscopy and arthrocentesis showed a disc perforation in the left TMJ and anterior disc displacement with a thickened disc, thus corresponding to chondromalacia stage II of the right joint. Modest synovial changes were observed bilaterally. Hyaluronic acid and Bupivacaine were injected bilaterally. The patient was discharged with TMJ exercises (stretching + mouth opening). At 2-month follow-up after surgical procedures there was no change in pain perception, and a MRI showed no changes in the diameter of the cyst. Based on the clinical findings, the cyst was excised via a preauricular approach. The upper joint chamber was explored to undermine the adhesion to the lateral wall of the joint capsule and excise the cyst in toto. The cyst was perforated during blunt dissection and leaked clear, gelatinous material. The cyst was removed and sent for histopathological examination (Figures 2 -3 ). Haematoxylin eosin stained sections showed a cystic-like structure walled by synovial cells. Myxoide degeneration was observed in the cyst wall. These finding were consistent with the histological and clinical diagnosis of a synovial cyst (Figure 4) . At 3-month follow-up, the patient had dysesthesia in the left auricular and preauricular areas, extending to the temporal bone, described as a prickling sensation. Clinical examination showed normal facial nerve function and maximal mouth opening of 34 mm with reduced translation in the left TMJ. At 6-month follow-up, MRI confirmed cyst removal without recurrence. Significant postoperative degenerative changes were described in the form of irregular condylar bone contours, oedema of muscle and oedema in the TMJ. The patient reported a reduction of the neuralgiform pain (VAS score 5). Conservative management of TMJ symptoms was initiated with mouth opening exercises, infrared heat application and NSAID analgesic treatment was performed. At 18-month follow-up, the patient complained of intermitting shooting pain in the left side of the face and a feeling of changed occlusion. Clinically, the patient had maximal mouth opening of 45 mm with a minimal deviation to the left. At 2.5-year follow-up, the patient was still in pain, the VAS score was unchanged, and she complained of discomfort related to the TMJ in general. Normal occlusion was observed At 4-year follow-up, the pain/VAS score was unchanged. The patient still complained of functional pain and clicking from the TMJ. The masticatory muscles were tender upon palpation. Maximal mouth opening was unchanged. All the presented symptoms were similar to the initial preoperative symptoms. A new MRI showed no recurrence of the synovial cyst.
Critical, literature review
A systematic search of the literature was performed to critically appraise the existing knowledge regarding synovial cysts. Pubmed was searched using a combination of the following search words: The quality of all included case reports was evaluated by a modification of the Newcastle-Ottawa scale for cohort studies [5] . The scale was modified by evaluating only for selection ("Ascertainment of exposure") and outcome ("Assessment of outcome" and "Follow-up length") as was deemed pertinent for the considered case reports. Adequate followup length was defined as 1 year for recurrence of synovial cyst and TMJ symptoms. One star could be given for each accomplished item with a maximum of 3 stars. Table 1 ). The full-length articles were screened in detail according to the exclusion criteria. After thorough reading of all the histological descriptions, it was concluded that 4 cases reported as ganglion cysts were erroneously diagnosed and were in fact true synovial cysts according to the authors' published histology [13, 19, 28, 29] (text and/or histological image). Furthermore, histological findings in 4 cysts in 3 articles were found to be insufficiently described, and these 4 cysts were therefore not included in the study [4, 12, 30] . Attempts were made to contact the authors with the aim of specification of histology but without success. One study was included despite lack of histological material, since the authors performed blinded re-evaluation of the samples using immunohistochemical analysis [41] . The description or histopathology was consistent with synovial cyst in 23 patients, a total of 24 cysts. Findings regarding the 24 synovial cysts are summarized in Table 2 .
The quality of all included case reports was assessed according to the modified Newcastle-Ottawa scale [5] .
All included articles received a star, for ascertainment of synovial cysts following critical evaluation of the histological image or description, but only 6 reports received additional stars in outcome reporting (Table  3) . Thus, the majority of case reports received a poor-quality assessment with 9 reports obtaining only 1 star, 2 case reports received a medium-quality assessment score with 2 stars, and 4 case reports received a high-quality assessment with 3 stars. Synovial cysts occurred in females in 53% (8 of 15) of the cases, and the median age at presentation was 48 years (range 22 to 88). The main symptoms of a synovial cyst were swelling 64% (9 of 14), pain 57% (8 of 14) and reduced mouth opening 50% (5 of 10).
Prior trauma to the affected joint was described in 33% (3 of 9). A computed tomography was performed in 10 cases, MRI in 10 cases, ultrasound in 2 cases and a conventional X-ray in 1 case. Surgical removal was performed in all the cases (100%). Follow-up was described in 9 of the cases, median 10 months (2 weeks -18 months), with no recurrence in the 5 cases where radiographic follow-up was performed.
Postoperative TMJ pain and function was mentioned in 4 cases. None of the 4 cases reported postoperative pain, which was an improvement for 3 patients. TMJ function improved to normal for 3 cases, but in 1 case mouth opening was unaffected by surgery and remained at 35 mm. The remaining cases did not specify TMJ function following surgical removal of the cyst.
DISCUSSION
We report a case of a 52-year-old woman initially presenting with TMJ pain. She had no prior trauma, normal mouth opening and experienced no preauricular swelling. MRI identified a cystlike structure in relation to the TMJ. The structure was removed by surgical excision, and histological examination confirmed the diagnosis of a true synovial cyst. The patient was followed-up for 4 years, and there was no recurrence. However, the TMJ pain did not subside despite successful excision of the synovial cyst, and she is still undergoing treatment for the TMJ disorder and pain. When discussing the patient's postoperative recovery and pain, one must not overlook neuralgiform pain. At 3-month postoperative follow-up, the patient noticed altered sensation in the area, described as pinprick sensations. It's not unrealistic to suggest that there had been a perioperative injury to the auriculotemporal nerve with subsequent development of dysesthesia in the area. The critical literature review identified 23 patients (24 cysts) of histologically verifiable synovial cysts. We also included in our review 4 cases reported as ganglion cysts in the literature because histological analysis showed true synovial cysts [13, 19, 28, 29] . The terms ganglion cyst and synovial cyst are used interchangeably in spite of their different natures.
Various clinical findings as well as subjective symptoms occur in the presence of both types of cyst. Clinical presentations alone cannot be used to make the diagnosis. Radiographic presentation is an important tool to identify cysts and rule out other diagnoses, but accurate diagnosis is only possible by histological analysis or intraoperatively by finding in case of a connection between the cyst and the TMJ. The differential diagnosis of TMJ tumour includes parotid mass, ganglion cyst, synovial cyst, retention cyst, sebaceous cyst, benign cervical lumphoepithelial cyst, and benign vascular and neural tumours.
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Maribo et al. Attempts were made to contact the authors with the aim of specification of histology but without success. Other lesions include primary and metastatic tumours of the condyle, chondromatosis and crystal arthropathies [6, 7] . The pain and discomfort from the TMJ did not disappear despite successful excision of the synovial cyst and no evidence of recurrence. TMJ disorders are multifactorial, and the cause of the pain and discomfort may have been caused by the disc perforation and displacement rather than the synovial cyst. Thus, it is important to address all TMJ problems during the open joint surgery to minimize the need for additional surgical procedures. Furthermore, the continued inflammation of the joint may cause recurrence of the cyst. Therefore, it is still important to monitor and treat the patient until the TMJ symptoms subside. With this in mind, it is noteworthy that followup was mentioned in 39% of the cases reported in the literature, and in only 9% for more than 1 year. Fortunately, the recurrence rate of TMJ synovial cysts seems to be low, and recurrence has not been reported in the literature [7, 13, 16, 21] . Therefore, it has also been suggested that synovial cyst may be developmental in origin. However, until more knowledge is acquired, we advise monitoring and treating patients until TMJ disorder's symptoms recede.
Treatment of synovial cysts is based on consensus, due to the rarity of occurrence. It is therefore important to document the broad range of clinical findings and thus encourage continued reporting of these cases.
CONCLUSIONS
A synovial cyst of the temporomandibular joint is rare, with only 23 histologically verified case reports in the literature. Magnetic resonance imaging remains the gold standard for the initial diagnosis of temporomandibular joint cysts and the exclusion of other diagnoses. Surgical excision remains the "gold standard" of care and all joint and disc problems should be addressed during the open joint surgery. Patients should be monitored until persisting symptoms of the involved joint subside.
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